HCMM energy budget data as a model input for assessing regions of high potential groundwater pollution by Tunheim, J. A. et al.
General Disclaimer 
One or more of the Following Statements may affect this Document 
 
 This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 
 
 This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 
 
 This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 
 
 This document is paginated as submitted by the original source. 
 
 Portions of this document are not fully legible due to the historical nature of some 









Produced by the NASA Center for Aerospace Information (CASI) 
https://ntrs.nasa.gov/search.jsp?R=19780002592 2020-03-22T06:57:02+00:00Z
QPrepared for:








.r%0# tvii1sbi g urfemr HAS' Wflsnnhip
in 14 interest of 00 1 ari , wrc`^ ^"s'
s:rinal',e^ ra Exlh P'*'n'J ► ee; g *rve^
p;ngr^m it,lurrtcab0'1 dl.I wru^ UI I!o^i(^ty
to, a iry US$ made thorc41. 00-1.0
IiCMM Energy Budget Data as a Model Input for Assessing
Regions of High Potential Groundwater Pollution
A(E1 d- 10010) HCMM ENERGY BUDGET DATA AS A	 N78-10535
MODEL INPUT FOR ASSESSING REGICNS OF HIGH
POIENTIAL GROUNDWATER POLL1 TION Interim
FeUort, Jul. - StiN. 1477 (south Dakota State 	 Uaclas
iniv.)	 14 p HC A02 /MF A01	 CSCL 08H (.3/43 00010
Principal Investigator: Donald G. Moore
Report Authors: Tunheim, J., J. Heilman, and D. Moore
Remote Sensing Institute
South Dakota State University 
^^31T1 
Z 
y SBrookings, South Dakota 57001
	 v
September 1977




TECHNICAL REPORT STANDARD TITLE PAGE
Report No.
	
2. Government Accession No.	 1 3. Recipiont's Catalog No. 	 --	 -
First Quarterly
4. Yitle and Su1,_Iltio
	 ---- - -- _ --	 --	 --
HCMM Energy Budget Data as a Model Input for
Assessing Regions of High Potential Groundwater
Pollution.
7. Authors)	 _-
Tunheim, J., J. Heilman, and D. Moore
9. Performing Organization Name and Address	 --
Remote Sensing Institute
South Dakota State University
Brookings, Suuth Dakota 57007
Sponsoring Agency Nome and Address
NASA
Goddard Space Flight Center-





6. Performing Organi:otlon Code
8. Performing Organization Report No.
10. Work t )nit No.
11. Contract or Grant No.
BIAS Vii- 24206__
13. Type of Rc•po ►t and Period Covered
Type 1 I
July September, 1977
14. Sponsoring Agent; Code
16. Abstract
The Fortran computer program for a finite-difference soil temperature simulation
mc, dEl is presented. Modification of the original model during this reporting
period included programming for computation of thermwl conductivity for each
1 cm increment of the 50 cm soil profile with inputs of soil bulk density,
thermal conductivity of the dry soil, and soil Moisture. Soil temperatures were
monitored for both an irrigated and nonirrigated soil profile to evaluate the
accuracy of the simulation model.
^C7 Key Words Suggested by Author	 18. Distribution Stntemont
HCMM, Remote Sensing, Thermal Inertia,
Soil Temperature, Water Table, Finite-
difference Model.
19. Securiii Clossif. (of this report)	 20. Security Clossif. (of this poge)	 21. No. of Pages	 22. Price
j
	






The finite-difference model was modified to allow for changes in
thermal	 conductivity with depth caused by variation in soil 	 moisture.
Field measurements were used to modify the model.
Both U-2 and RD-57 flights are scheduled for mid-October. 	 During
the next reporting period, test fields for the aircraft flights will
be selected.	 Temperature and soil moisture profiles in the fields will
be measured at the time of overflight. 	 Aircraft data and field measure-
ments will	 be used to evaluate effects of vegetation, soil moisture,
and water-table depth on soil-temperature profiles, 	 Development of ILIT
procedures for manipulation and reduction of HOM data will begin.
C.	 Significant Results
In its original	 form the finite-difference model 	 considered the top
50 cm of soil	 divided into layers I 	 cm in thickness,	 The thermal
conductivity of the soil was specified together with the solar
radiation term of q
s
 and an initial temperature profile.	 The model
then calculated the resulting heat flow between adjacent layers and
the resulting change in temperature of each layer during each minute
of time.	 Thus the model	 calculated temperature profiles as a function
of time for the top 50 cm of soil.
The model was used to calculate the differences in surface
temperature between two hypothetical sites which result from a
4temperature difference at 50 cm due to the presence of shallow ground-
water at one of the sites, Although qualitative results of the model
seemed consistent with experimental results, further evaluation showed
a need for taking account of differences in thermal conductivity due
to different moisture profiles at the two sites considered.
During this reporting period, the model has been modified to allow
input of different thermal conductivities to each of the 50 layers on
both sites. Using the method by D nVries (1963) the computer program
calculates the thermal conductivity of each soil layer if bulk density,
i	 dry conductivity, and moisture content of the soil are known. Thus,
a surface temperature difference for two sites with different soil
moisture conditions can be related to temperature difference at 50 cr
which may be due to the presence of shallow groundwater at one of the
sites.
The model in its present form is shown in Appendix A. Schematically
the model may now be represented as shown in Fig. 1. This form was
chosen for use in evaluating the model. Modifications are planned which
will change the model to the format shown in Fig. 2 to estimate depth
to water tables.
DeVries, D.A. 1963. Thermal Properties of Soils. In W.R. Van Wijk
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The model was modified using field measurements from two fallow
plots at the South Dakota State University irrigation farm near
Redfield, South Dakota. One plot was irrigated to increase its soil
moisture while the other one was left as a dryland plot. Thermocouples
were buried on these sites and temperature measurements were taken at
depths of 1 cm, 5 cm, 10 cm, 25 cm, and 50 cm. Thermal emittance was
measured for both plots using a Barnes PRT-5 mounted on a scanning
apparatus. Net radiation and incoming solar radiation and other
selected data such as cloud cover and wind velocity were also measured.
Measured and calculated temperature profiles are presently being
used to calculate dry thermal conductivity for the soil to allow the
model to be used to evaluate the conductivities at each site from
measured temperature profiles.
D. Publications
None at this time.
E. Recommendations
k`	 None at this time.
F. Funds Expended
Total funds expended for the July+September period were $5,850.09.
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Fortran program for the finite-difference
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